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ABSTRACT: This is an accurate investigation of geveral thermoelectric
phenomena on the basia of the quasiclaaaical theory of the
kinetic phenomena ‘in metals placed in strong magnetic fields
developed by I. M. Lifshits, M. Ya. Azhel! and M. I. Kaganov.
If an electric field and a temperature gradient exist in the
metal, the distribution function { of_ the axticles'is no
longer given by f = (9IP1KE'- p)/kT:] + 1?' , but it differs

from fo by a certain quantity f1, i.eo T = fo + f1 is a
golution of the correaponding kinetic equation. The existence

of the additional term f1oausee the ourrent denaity vector

_,]’ and the thermal flux vaector ; to differ from zero. They are

Card 1/4 related to £, by the following expressions:
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Fermi Surfaces

26 - - 2 >
? - vf, dp, qQ=- (e - Jvf,dp. In the general
(2sh)’ | (21h)° 5%
case 3’ and 'E may be written as follows:

a [}

. ik 9,1 ik a1

AT Bt Pak T @ 95 = 7 Bt dik x (3.

In the présence of a magnetig f£ield the kinetic coefficients

are functiona of the vector H. The asymptotic behavior of a

thermoelectromotive foroe in a strﬁpg magnetic field is studied.
is known, it is easy to

If the dependence of the Xy upon
obtain the asymptotio characteristios Bik and Hyg by applying

the symmetry relations. Actually, the asympiotic characterietics
of the Peltiqr-coef!icients are everywhere determined first.

In the firat section of this article the case of a closed

Fermi surface is discussed. In order to determine the depen-
dence of the tenaor aik upon the magnetic field strength, the
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behavior of the Quantitiqa By and ¢ nust be known. The

authorg make recourse extensively to the results of the
papers by I. M. Lifshite and V. G. Peachanskly (Ref 2). In
this section the following two posgibilities are investigated:
a) The number of partioles and holes is not equal. b) These
numbers are equal. Explicit oxpresaions for the tensor Bik

are derived for both cases. In the gecond section the case

of a closed Fermi surface is investigated. The behavior of the
thernmoelectric coefficients near the following spacial direc~
tiona of the magnetic ficld is gtudied: a) The magnotioc

field is so directed that a layer of open trajectories pxiscts
forming a -unidimensional set} b) The direciions of “the magnetic
field forming open trajeotories oconatitute a two-dimenaional
domairfy ¢) The vector has a distinguished direction in the
domain of the open trajectoriesa, if the trajectories are
closed. The tensors a;,, G4y and Bik are writien down ‘explicit-

ly. By this method the character of the asymptotic behavior
card 3/4 of the thermoelectric coefficienta near all ithree kinds of
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singularities have been determined. . he_authors express their
gratitude to Academician . L. D. Landgu.for @iiscussing the work,
Yu. A. Bychkov also expresses _his.gratitude to I. M. Khalatnikov
and I. M. Lifghits for.valuable. dinousaionsn There are .

4 Soviet references.

ASSOCIATION: Institut fizicheskikh problem Akadenii.nank SSSR
(Institute of Physical Probleme of: #e_Academy of Sciences, USSR)
Leningradskiy fiziko-tekhnicheskiy institut Akademii nauk SSSR
(Leningrad Physical and Technical Inastitute of the Academy
of Sciences, USSR)
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PITLE: The Thermoelectric Coefficients of Metals in Strong Magnetic
Effect of Elecﬁron'Entruinmeni ‘ o

Fields and the
by Phonons

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959,
Vol 37, Nr 3(9), PP 765-175 (ussr)

The present paper aims at investigating the behavior of the
thermoelectric tensor in strong magneﬁic fields if the alectron
Larmor frequency ig greater than the collision frequency; for

this purpose the authors make use of the methods suggested bY
Lifshits and peschanskiy (Ref 3)

Lifshits, Azbel', and Kaganov.
totic behavior of the thermo-

already investigated the asymp
electric tensor in strong magnetic fields, without, however,

taking the effect of electron.antrainment
by phonons into account. This is now done in

considerations apply to the range of 1low tem
7« © (& is the characteristic Debye tempers

temperature of the sample). In the first par
card 1/3 linearized equations of motion for the electr

ARSTRACT:

the present paper.
peratures, where
ture and T the
t of the paper the
on- and phonon
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LSApETA YD gradiani, » pradjent in ahiithd & hk yb%ﬁﬁiiﬁl¥ ehih
a maghatls fiald i the =R PO LIER AT agphmed. Theae efuaTins
are investigated inter al, with respaat to phonod drift vaiscix
ty. The gecond part of the paper deals with the solution of the
equation of motion in the caue of & seattering of the elec-
trons on lattice defects and of glectrons anwng one another.
The following 3 canes ars dealt with separctalys 1} Closed
trajectories with & = cohst @ad 7, " pandy, weith ST Fithis

the boundaries of a lattice cell. 2) Open trajectories, and
3) approximntion to the “oritical direction” (Lifshits,
Peschanskiy) for closed and open trajectories. in the third
part of this paper the scattering of slectrons on pheonons is
finally investigated. It was sound that the effect of thes in-
crease of the number of electrons by phonocns considerably
changes the asymptotic values of the tensor for high field
strengths, and also its dependence ¢n the ragnetic field

direction with repsect to the crystsl axis {in ihe case of
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ARITRACE: Thiz Conferance took place fros Ociober 2] to Novecder ! at
TMii1a1; 11 vas organized ¥y the Csdeleniye fix
TcBewklkh mauk Akedenti mask S33R (Departeent of Physico-
[ aalicel Sciences of tae icedemy of Sciences, USSE),
the Akadesiya nauk Gruziasroy 332 (acsdeny of Sciences,
Crusinekaye S3R), end the Thilisskiy covudarstvennyy uni-
vorsitst ia. Stalina (Thiliei State Univeraity tzeni 8talin).
The Confersnce sas eltendsd by sbomt 390 specialists fros
Thiliel, Noscow, Khar'kov, Eiyev, Lezingrad, Sverdlovak, and
othar cities as well as 3y s nusder of Fyoung Chinese sclentista
el pressnt working in the TSIR. Adowt 50 lectures vere dellivere
w. s od shioh were 4ivided accordiag to research fields. - e
T T T e 11, SapIagenipesivity. 13 lectires wese delivered on this
f1eld of which two wers expericental an? the others theoreti-
cal. Reparts on experimental Iuvestizaticns of suprasonductivity
N wore delivered by Tu, Y. Sharvin ant 7. », Nantnakbher (1rp)
ond N, V. Zevaritskly (IFF). The former invesiiga the
etructure of She int diate rtsts 13 sonocrystals of pure
—_— Zard /11 tin, the latter neasured the tter=zl cezaductivity of differenta
1y .v.v-gool;:-.n eylindrical gallica sa=ples at
Gl =~ 4.2°K. A. Abrikowov, L. P. for’kov aad I, ¥. Khalat-
nikov (IPP) theoreiically invesiicated ine behev{sr 3T a—
percondustor fn the Rich~freuency fleld, V. L. Ginedburg
crmmmmseee——— - - - and G, P, Tharkov (PIAN) denlt with the crdacopical theory,
and Ginsburg 4 anong otber thiags the pary Played -
by fluotuations in e irazsitions of the gpecond kind.
I. N, Litshits ﬁgt showed that £t follows from the uodorn
theory of supraconductivity 1a consiZerstion of t%e anisow
Aropy of motals that, in priaszizle, the existencs of supra-
oonductots 1e jossible which are w2 pra-coaiuciive only with-
12 & linited range of Yeaperature (az¢ 2ot et all texperatures = i
below the oritical ones). 3. T. Gey.tkcan and V. E. Lresin -
(IAE) tavestiguted the electron- sni thezmon haTEal conductivia i L
¥y of supraconiuctors by neans of tle sicroacopical thary at
speratures that are not very neer absolute zero. V. V. Buykov
and L. 8. Curevich (PIT AN SI3%) spoke absut the suf?ics
energy on iue boundary betsesn the suzrazo=luctive sni noraal
phases. D. 1. Zudarev and Yu., i Teerkawafkov (*wtecaticheskiy
inetitut AN 3358°F Kathenatiza Yasilluie 4 TS5R) dealt with
— Cazd 4/11 ihe raodvnacics of the supraconfuctive state (Proehlich-z0del),
¥s V. Poloacher (KIAY) investirated the 7roblen of collective
excitations ia s supraconduszter. 9. ¥, Muirkov (0b"sedinennyy
S Lnetitut yadernykh 1esledorari s - Joins Inztitute of NMuclear
. R areh) spoke about conalde atizn of Soulozbeinteraction
of electrons in soaiconduciors. The pradlez of conztileration
. © "of tha Coulond izteractior was 4iscuszed by Chen' Chtun-hsien

i Cron, lisi=hstn * nwnuv- A T T

il e

i
Y

CIA-RDP86-00513R000617420004-7"

03/20/2001

APPROVED FOR RELEASE



"APPROVED FOR RELEASE: 03/20/2001

TREE 1:3 FRX Bt £ TR
1 TS B H B G SN Y 5
FETREGRISEZREN eI DI I RE: SIESH I EL TSI P31 RY
P R Ll i} ) N U s A2

-

243950

AUTHORS : Gurevic

preprec2Tmr EaciEs

h, L. Eo, Uritskiy, 2. I.
ion16f Crystals

CIA-RDP86-00513R000617420004-7

_ REHRAEFISHN

81643
3/191/60/002/06/32/050
B0O06/B056

TITLEs

PERIODICAL:

Longwave radiation can
¢ width ©

present paper; t

TEXT
(where £ denotes th

photoeffeet. In the
investigated at fre
f self-absorption.
formation of virtual eleotron-hole pairs
snnihilated under the formation of one
ag woll a® abaorptlon by froe oarrioers

and absorption in the magn
photoeffeot. In the first chapter of t

production is studied. This &0
for atomic crystals. It is shows

Card 1/3

quencies w (W, W

region O

APPROVED FOR RELEASE: 03/20/2001

The Theory of Infrared Avsorpt

Fizika tverdogo tela, 1960, Vol.
ye absorbed in cryatals,
f the forbldden band) an
ne abaorption of longwave
(0, - photoe
tion the abso
in the crysts

or several phonons) i8
in the homoganaoud mag

In this connec

etic field within the roglon
his papeT, absorption in

-oalled phononic ahsorp
that phcton pbaorption under the formation

2, No. 6; PP 1239 - 1249

potn if o { EU/A

4 withtin the {nternanl
X radiation is
ffect threshold) and in the

rption with the

1 (the pairs are
investigated,
netic field
of the int ernal
phonoen

tion i8 investigated

CIA-RDP86-00513R000617420004-7"



"APPROVED :
AT FOR RELEASE: 03/20/2001  CIA-RDPS6-00513R000617420004-7

11..} i . ”” _‘_‘“ ‘”'?.3;ﬂm?R%ﬂﬂ!iﬂl}é?ﬂil{i!ﬂiz‘n-'lI"-‘v"‘f""'"‘ T

MR

81643
Phe Theory of Infrared Absorption of Crystals s/181 60/002/06/32/050
B006/B056

of two phonons is the most fregquently observed both in the region of
continuous absorption and in the resonance 1ines which are connected with
the combination of phoncns of different branches. Thie absorption
coefficient (for the absorption on resonance 1ines) at frequencies which
are equal to sums of outoff frequencies of two arbitrary branches, is not
a monotomnic oT smooth function of the frequency. In the second chapter, the
absorption by free carriers in the magnetic field is investigated within
the region of diemagnetic resonance @o»fl); jt is shown that oscillations
of the absorption coefficient occur with different periods and that,
besides, the absorption coefficient has an anisotropy which depends on the
orientation of the magnetio field with respect to photon polarization. The
oscillations of the absorption coefficient occur both when degensration
exists and if there is no degeneration but if the magnetio field ia strong
(R)T, {L - Larmor frequency, T - temperature in energy units). In the
region of self-absorption in a magnetic field, the osoillation of the
sbesorption goefficient is obtained as a function of (w~ wo)ﬁﬂ'with a

period equal to unity. In the case of degeneration, the absorption adge
gshifts and oscillates a8 8 result of FPermi level osoillation. Absorption

card 2/3
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is hardly influenced by temperature. In the last part of the paper, which
deals with absorption within the region of the internal photoeffect, it is
shown that the shift of the absorption bande ocourring in the case of
electron or hole degeneration depends on the photon polarization relative
to the magnetic field and has a step-like character at e, = 0. Ye. F. Gross,
B. P. Zakharchenya, P. P. Pavinskiy, V. S. Mashkevich, K. B. Tolpygo,

S. I. Pekar, I. M. Livshits, and A. M. Kosevich are mentioned in the

paper. There are 15 references: 6 Soviet; 7 American, 1 German, and

1 British.

ASSOCTATION: Fiziko-tekhnicheskiy institut (Physicotechnical Institute).
. Pedagogicheskiy institut im. A. I. Gertsena, Leningrad
(Pedagogioal Institute imeni A. I. Gertsen, Leniqgrad)

SUBMITTED: October 12, 1959

Card 3/3

it BEL 2T LE 7]

S -

S : i
‘E‘ Il R IE ¥ AXTALL

xi il R 21 ?\3:’ g

N B

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000617420004-7"



f'APPROVED FOR RELEASE: 03/20/2001

L LU
;

CIA-RDP86-00513R000617420004-7

RE LA TG

ST IR s IR R IERIH O 1S L T s

A
82995
5/181/60/002/008/014/045
. B0O06/B0T0
2¢.750° /
AUTHORS : Gurevich; L. Ei, Vliadimirov, V. I.
TITLE: TPhe Kinetic Theory of Strength 4)9

PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, Fo. 8, pp. 1783-1792

TEXT: In order to explain the dependence of the time of rupture on the
stress applied to a solid body, S. N. Zhurkov and others (Refs. i-4)°
developed a theory according to which the state under load is already

2 non-equilibrium state and the rupture process begins before the - .
critical stress is reached, and proceeds with a finite rate. Rupture is
always accompanied with plastic deformation which takes place both before
and during the fissure formation. The authors of the present paper have
now developed a theory of the rupture process for solid bodies. The
theory is based on the assumption that the fissures originate at the end
of a slipping band in the layer bvetween the grains. The results of the
theory agree with those of Zhurkov. The fact that in a real crystal
rupture occurs under a stress several orders of magnitude lower than the

Card 1/3
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value for solid bodies, is éxplained in different ways. The authors

discuss here the hypothesis of griffits,
and the ideas based on

the hypothesis of endurance,
the dislocation theory, and point some flaws in

them. The energetic problem of figsure formation is discussed according
to a theoretical consideration of the stress concentrations in the
intermediate layers. The following conclusions are obtained: (1) For

g < oo(%)B/A
not occur. (2) For 60(3)5 g 1

fissure dy = gYd/a; cO\JaJd(a;1 {d,

2
(6(60(—) / , stress at the edge of the

ig smaller than the critical stress

, fissure formation is energetically unfavorable and so does

and the rupture process proceeds with a velocity that is small compared

to the velocity of sound.
the fissures is largeT
increase with a velocity of the order of
lattice constant,

(3) For ¢ >0,

card 2/3
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of the time required for the rupture of a sample leads to expression (15)
which is the same as that obtained by Zhurkov. The authors thank 5. N.
Zhurkov, V. R. Regel!, and A. N. Orlov for discussions. B. Ya. Pines and
?. P. Sanfirova are mentioned. There are 5 figures and 15 references:

10 Soviet, 3 British, and 2 US.

ASSOCIATION: Fiziko-tekhnicheskiy institut AN SSSR Leningrad

(Institute of Physics and Technology of the AS USSR,
Leningrad) D<
SUBMITTED:  February 16, 1960
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where 1 i3 Larmor fregquency; ('uo 1y freguency ol the
incoming wave; T, 15 clasasieal electron radius, @, ig
1S -

angle between k and k; § 1s anzle hetween the plane

4,8 . cnele hetwesr i
(k. ) and (l{o, l(){ @ is angle between kand 4%
Because ci the factor L2 incoherent scattering is

me
significant only near the resonance. a d (nono) is

jdentical with the classical exprassion. In the limit

{

ka>> 1, ,-i~—<< 1. Now the cross section ig of the
\IJO

form:
oyn,ay == 1o (1 cost ) LT 6)

HUﬁs:;ﬂQ+wﬁgﬂ1;wmyqﬁvm%m

Oy
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where Hm, Hn are He "
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! (L;._——-*"! -+ (2{——-——" - ]—0—}2— ika (Lo-4-C) -+
X exp { —_—
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i(m— n)arctg --—:j X } nxm,
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Scattering of Electromagnetic Waves by 77327
Free Electrons 1n a Strong Magnetic Fleld Sov/57-30-1-6/18

ASSOCIATION:

SUBMITTED:
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observation. In the case of strong degeneracy with
Eo>> # o >> KT, n,>>1. Investigatlion shows
that coherent scattering 1s then the most probable.
There is 1 U.K. reference, W. Heltler, Quantum Theory
of Radiation, IL (1956).

Physico-technical Institute AS USSR, Leningrad C.
(Fiziko-tekhnicheskiy institut AN S3SR, g. Leningrad)

July 20, 1958
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AUTHCH (EEiEZiEEi_EL—EL’ and Nedlin., G. M-
TITLE: Thermo-emf of semiconduciors in a guantizing pagnetic field

with account of the entratnement of electrons by phonons
PERIODICAL: Fizika tverdogo tela, v. 3, no» s 1961, 2779-2790

TEXT: The thermo-em{ has been gstudied for & non-degenerate elactron gas.
The entraTrement of electrons by phonons in & strong, quan'tizing magnetic
field H (A>T, where ¢ denotes the electron LarmoT frequency) has been
taken into gccount. The magnetiac field is aasumed to be perpendicular to
the temperature gradient. In an unevenly haated crystal phonous interact
with electrons and an oriented flow of the latter arises. This entratnement
of electronsby;ﬁmnonshas been studied jointly with the affect of the
temperature gradient on the electrons while determining the snermo-2nf.

For a case where an electric field L, & temperature gradien® YT, and &
gradient of the chemical potential‘vs exist, the +gtal current ji is

calculated as 3 .
va with EP = B - Zv.ﬁf and
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The tensorsd and B are calculated, and the

phonon distribution function 1is gat up- petailed studies ghow that the
following inequality will hold for gemiconductors {f the magnetic field is
not tcc strong (H(HO':.'.*.OA'I.“2 cersteds) and if the condition ffr > 1 is
sa%tlsfied:

1w m52

T °-1F~<1; where m denotes the effective electron mass. and 8

the velocity of sound. In-this case,

+he electrons interact with long-wave phonons,

ghort-wave (thermal phonons. The

magnesiz fields ia greater by a factor of

Ir superhigh magnetic fields (Hﬁ:ﬁo),
the electrons interceat also qith thermal phonons.

enratnsment without magnetic

however;

field.

the hydrodynami: analogy sugges
saz4; 95. 954, 1994)
the magnetic field.

ar modified,
assumed %hal

cavd 2/3

ted by C.
ig not valid. The
The model
which is done in the last
nas momentum 18 lost
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the Herring mechanism i3 valid and
which are relaxing on
thermo-emf due to entraﬁnement in
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Herring (Phys. Rev., 96, 1163,
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in*teraction only equalizes the phonon drift velocifies. With the help of
a hydrodynamic medel it is shown that for this case the thermo-emf due to
electron entraTtnement is no longer a function of the magnetic field. There
are 1 figure and 11 references: 7T Soviet and 4 non-Soviet.

ASSOCIATION: Fiziko-tekhnicheskiy institut im. A. F. Ioffe AN SSSR
Leningrad (Institute of Physics and Technolegy imeni

A. ¥, Ioffe, AS USSR, Leningrad)

SUBMITTED: Febrvary 6. 1961 (initially), May 3, 196! (after revision)
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2444500

L. E., Nedlin, G. M.
he presence of mutual dragging

AUTHORS : Gurevich,

TITLE: . Quantum-kinetic equation in t
of electromns and phonons

1'noy 1 teoreticheskoy fiziki, v. 40,

.PERIODICAL: Zhurnal eksperimenta
no. 3, 1961, 809-818

role played by the deviation of the phonon-
distribution function from equilibrium j.e., the effect of mutual

dragging of electrons and phonons) in thermoelectric phenomena hes already
been pointed out by gurevich (ZhETF, 16, 193, 1946) and C. Herring ‘
(Phys.Rev. gé, 1163, 1954). In doing 80, the two afore-mentioned authors

proceeded from Boltzmaenn's equations of motion for the phonon- and
electron- taking into account the fact that the two

systems were ou The problem is essentially different 'in

"the case of energy quantization where the distance between the discrete

levels is larger then OF comparable to T = p=-T (1 - tempersture in energy
units). This problem is tne subject of the present paper. First of all,

card /9. G

TEXT: The gignificant

distribution functions,
t of equilibrium.
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Quantum-kinetic equation... B102/B205

the system of kinetic equations for electrons and phonons in a quantized

i i i i jdered with the aid of an
etic field is derived. A crystal is cons A

Zeigeztron spectrum (F) in a magnetic field H ."(ot\ﬁo’ﬂ).h Thu;, Eh?c72§x)‘%y.
operator can be written as = = e(Px,(eH/c)(xo-x), z), where X = v

o -1/2 5-1(p
" fDhen, the corresponding wave functions read Y = (LyLz) exp [(i) ( W

v the dimensions of the crystal in the y-
+ Pzz)} cpnpz(x-xo), vwhere L are

n
and z-directions. ¢ obey the equation &(Px,-(eﬂ/c)x,chan(x)

the eigenvelue of the energy & .
© - En(Pz)q)nP (x), where sn(Pz) stands for th g n
2 A
Thus, one has 3£=5t?.)f{— V:w‘
Gt = D) ah tata + ) ba baliwg,
a q
V=22 0 Vea (@) Jaar () a5 aq exp [— iqr/hl+
q aa’ /|

| =+ 2 2 (Cqbq-’aa' (q) -+ Ct;b; J;'a () a: Qo + V” + V,d.
q aa’ .
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of electrons and phonons (without
e totality of the quantum
n of momentum

systen
o symbolizes th
gular velocity of a phono

i
for the total Hamiltonian of the
electron-electron interaction).
numbers of the electron; a@ the an
qs Ved(a) the Fourier component of the electron-defact interaction
potential; ?j the coordinate of the j-th defect; Jaa,(ﬁ) the matrix
Eﬁifﬁéﬁ; c» characterizes the electron-phonon

2 S
for small 43 fo and Vfd

jndicate the phonon-phonon and phonon-defect interaction operatgrs,

respectively. In the presence of a constant homogeneous field E, the

density matrix 81 of the system will differ from the equilibrium density
r t

matrix Soz __X ________ N

element of the opevator exp
ortional to 4

interaction and is prop

t

.
'
\
1

. ﬁ . .
"y o p= hgdW‘yRV%HLT*MME= 7«
\;

-0 Q

B f
—po dre{drev (c — M) Ex 5 +0,
-—00

0
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of the electron, and J(T) the

e velocity operator
f integration in the single—particle

The contour 0
+
fos = Sp P1Ga Oy =

i dre“ﬂgdk Sp {5.,Tc {exp [(m)-! iV (2) de] (& ) —im (@ a)}}
- T ‘ (1.2)

A
where ¥ denotes th
particle-flux density.
matrices

= ¢E 2\(Va’

aa’

89q = SP'I‘“B;E«I' =

= eE F(Vaw' ‘i dre"idkSpiﬁoTc {exp [(m)-lgv 2) az] B b (@ 2
Tmatant av. I. pecrel- (Ref. 4: ZhETF, 39, 197,

according to O. ¥. Konsitantinov an
1960) is i{llustrated in Fig.1. A set pf'kinatic equations for the phonon-

distribution functions g and the electron-density matrix f (non-diagonal)
is now obtained Dby the graph technique introduced in Ref. 4. Graphs for
f and g are shown in Fig. 2. The corresponding equations are

Card 4/~ S
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fos = Fop (s + fopp)™" 4+ D) Wmeeofare (8 -+ logg)™t 4
't
+ D Wikaqalya (8 4 )
. (1.3)
Byq = Gog (s + iwgq)™ -+ 2 W omfan (5 + inge)™ +
B

+ Z W(’q’q)(r'r)gr'r (s + [gg) ™"
r'r

the
ntities W are kernels of Weollision integrals” an? have .
22:n%ﬁz of transition probabilities. The relatigni fir Hé ggdaziistzz
likewise obtained from such graphs. They are fairly iig Ty,
explicitly. For the case of a strong transverse mggnod.c % deriveé
the system of equations for the diagonal parts of f and g 1

next. . L B
fopafih = PR — (Z Wiap o Py (i09) ) b AFEL 4+
~'y X
() Q (n) Vel . ('x), 9 1a
+ (Z 1"’&'3)(1‘1)[‘1”’1) + (ZJ Wisn o i‘iw) + (201 Wign o L.q) (2.1a)
'y XY
» . -1 » <Y oyyse , @y
— 3 Wiy e FYY (i)™ - BFpp 4 1&7 Wing v Jry
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+ E Wi tro fyx -+ 20 Wik ) 220, (2.16)
q

*).1 Wihay (o Py (f04) ™t + AGy + ) Wity aom 5 +
&

ub 2) W[qq) [f89)] r{{ﬁ -+ Z ”I(,qq) {ery G = 0. (2 IB)
A r

is obtained in place of (1.3). It is shown that, before solving the
systems of integral equations for g and the dlagonal part of £, an ex-
pansion in a power series of (w1 '&1 (w - Larmor frequency; <t electron-
relaxation time) should be performed the electron and phonon spectra
being arbitrarily assumed. There arc 9 figures and 7 references:

4 Soviet-bloc and 3 non-Soviet-bloc. The two references to English
language publications read as follows: R. Kubo, J.Phys.Soc. Japan, 12,
570, 1957; E. N. Adams, T. D. Holstein, J.Phys.Chem.Solids, 10, 254, 1959.

ASSOCIATION: Leningradskiy fiziko-tekhnicheskiy institut Akademii nauk
SSSR (Leningrad Institute of Physics and Technology, Academy
of Sciences USSR)
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AUTHORS: Jurevioh, L. B., Efros, A. L.
TITLE: Effect of mutual dragging of electrons and phonons on the

transverse electrical conductivity in a strong magnetic field

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 41,
no. 6(12), 1961, 1978-1985

TEXT: It is shown that dragging of phonons by electrons changes the

transverse electrical conductivity in a strong magnetic f}eld at low
temperatures (r46). A magnetic field H with tt D1 is assumed to exist in

the z~-direction of a crystal., o= eH/mc, m is the effective electron

mass, and T is the electron relaxation time. The relaxetion time T, in
phonon-electron interaction is taken to be smaller than the relaxation

time 5 if phonons release their energy without participation of

electrons. dp is taken to denote the so-called "defect conductivity", and

¥ the "phonon conductivity". Then, the transverse current consists of 3
two components j = j1 + 32; j1 is the part of current without dragging for

Card 1/5
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Effect of mutual dragging of...
¢. M. Nedlin (ZhETF, 40, 809, 1961),

which, according to L. E. Gurevich,

the expression

e TR T .
h= er"c[‘ az{:‘q“’ﬂ“ B1Cq 1t Ngnta (1 — nip) 8 (@an -+ 0g) XiaeE. (1)

following from the phonon balance holds, while 32 ig given by

B P o Co e
jo= %%‘Cq\’\"aﬂ\’"a(l — g) & (e —00) Xoa 73T - an
n and emission. In (11), o, B are the

which 18 related to phonon absorptio
f an electron in a

quantum numbers 0
1librium Fermi function, Nq Planck's function,
i’?]& -
£ the operator © 1 , q the phonon momentum,

1acement of the oscilla

homogeneous magneticvfield, n, is the
v the phonon frequency,

equl
J ' the matrix element o
e 20 io . i

Xga = XB - X, 18 the disp
transition from state a

tor center on the

jnto state B, Cq = B an/MsV, E, is the deformation

g the sound velocity,

and a the

a unit cell,

potential, M the mass of
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S ilinciun: eviaten 7 L
q 3qu==f-‘¢+' Nq(Nl;f‘) ;. . (9).
(13}
¢~H¢V2¢NAM+4W%+TW

PR

f k << and
is obtai d ccordingly. When cons:.dering the case O [N §
ned a
2‘2[11 >T/S § being the chemlcal potentlal,
b

T ;TR 3 ) “9)
°‘°~(ms-) ('h_l_n.) uG T i )
k . a fur me
function of the spec

1 conductivity is a e et snd the
Nenent i‘e.i thed:izititzawhioh is perpendiculur to the ele
dimensions in y-=

dition
magnetic field. In addl ’ . - .
Pl &-é_) (na’) Ix
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Effect of mutual dragging ofees

For T (9: S~ 102% —,3';:(51.:;)2 ('}:{*’Y 0T - (23)
holds. Iy hu&{ and Yem{ <T/s: o S (S (5 /“’-’

t, one obtains

P

If, nowever, ku > T and Ty ='Aq
. a8 1‘4‘,7"]/ amT %

Op = -7 TP A

t+ o
w *dRdn ___ :
T+ Canexp B+ 1) 29

o 2
\, 2 2 2 2 T s M _1
where g = qz/ 8mT, M= qL/qH! q, = Gy + qyr ag * ZeHNc, c=(E ) WL m pa *
Q 4

eat ia the stronger the

jcates that the dragging eff
As for

ntration and the lower temperature are.
from impurity ions ig significant:

The behavior of C ind
higher electron conce
semiconductors, scattering

emne o ST (30).

s ~‘00... T s L qa 2
I e R
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As a result a dragging effect may appear in magnetic fields of the order
of 10 koe at about 10% with electron and defect concentrations of

Nen ~1O14/cm34 The experimental observation of this effect is based on
the fact that the scattering by impurity ions causes a weak (evidentiy
logarithmic) dependence of Qxx on H. There are 5 references: 4 Soviet and

1 non-Soviet. The two references to English-language publicatiocns read as
follows: E.Adame, T, Holstein, J. Phys. Chem. Sol., 10, 254, 1959;

P. Klemens . Solid.St. Phys., 7, N.Y.., 1958. L_TL—\
ASSOCIATION: Leningradskiy fiziko-tekhnicheskiy institut Akademii nauk

SSSR (Leningrad Physicotechnical Institute of the Academy
of Sciences USSR)

SUBMITTED: July 21, 1961
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GUREVICH’ IJIEI; FIFROS, AJL.

Effect of the mutual entrainment of electrons and phonons on the
transverse electroconductivitv in a high magnetic field. thur. eksp.
i teor. fiz. B1 no.6:1978-1985 D '€l. (MIRA 15:1)

1. Leningradskiy fiziko-tekhnicheskiy institut AN SSSR.
(Electric conductivity) (Magnetie fields)
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AUTHORS: Gurevich, L. K., and Ipatova, I. P.
PITLE: ALsorptioniof electromagnetic waves by homeopoiar crystals
PERIODICAL: Fizike tverdogo tela, v. 4, no. 8, 1962, 2065-2074 .

TEXT: ‘hen temperatures'are much lower than those of the forbidden band
width'ﬁgy the photons absorved by non-degenerate gsemiconductors or
dielecirics are assumed %O excite an electron from the filled band into
the conduction band. Wnen this clecctron is deexcited, it emits one or
several phonons. The temperature T must be high enough %o ensurs that
there is no appreciable absorption by iree carriers. *Phe emission of a
single optical resonance phonon by an electron causes & resonance absorp-
$ion at one of the opticel threshold frequencies. As the eleciromagnetic <
weves are transverse, this absorption occurs only in non-cubic crystals
and only in directions other than the main tensor axes of polarizabg}ity.
In_two-phonon absorption two phonons are formed, having the momenia g and
k-q & +q of the two vibration branches t and t' with the {reguencies

4 end ut,ﬁ_afswt,a . From the transition probability
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Absorption of electromagnetic ... B125/8102

N 2 . - tt! "._.,
0= (2ﬂ/ﬁ2) ;;;j'qu]Vtt,(Z)l 8(e “%3 -a%'g) with Vttf(Q) = -MN (é)b

5
for the real part: - : .
Reo, =" = [dq[M @M @-- MY @M Q@IX ) o ¥
. t - Al ]
X b ((u — w,q —_ m‘,q)
Wwith t = & only phonons from different branches can take part in the
abgsorption. The finite width of the absorption line in non-cubia grystals

is due to the anharmonic phonon intersction. With Ta‘hcl (mheluaza is
the frequency in the atomic mass 3jstem) the band can be divided iato e
virtually empty and a filled band. The peak of resonance absorption is
nmuch more intense than the backzround of continuous absorption. Hon-
resonance absorption is due to many-phonon interactions with the lattice
vibretions, but mainly tc two-phonon interactions. Tor crystals with
inversion center in the unit cell the selection rules of the  qualitative

thoory apply and the following expressiona govern the order of magnituda
of the absorption coefficients: '

Cerd 2/3
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ToaRd (2 LY (B (6.7) 2nd
rl= Rl Ul TOU AVIRY B
where E; snd mz denote the real components of the electromagnetic Iiald. '

43 ‘i 3 l Z | < ~ 3 10 Clle
F e l = o . 0 1R N( ) 0 3eC
[s]s g Illlaxlluﬂl qx = &

hence J‘-—) pR:) ,\J(1"2)'IO . Illere are S fl"UIeS

7 OC mI"\I. 3 ']: ‘t ]ch h ]7 n ] u‘t in v [of‘.e h Sbsq
- S L LUd 121 o-te llc asXl 1 Sll v e [Lo L - AL &
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AT HORS @ Gurevich, L. E., and Ioffe, V. I. ) ‘

TITLE: The effect of ourrent instability in semiconduotors

PERIODICAL: Fizika tverdogo tela, v. 4, no. T, 1962, 1979-1981

TEXT: Two solutions corresponding %o the frequencies o, and «, are

2
derived by linearization according to n, =n- Ny E1 = E - Eo of the . I/_B
equations '
" dn, - o i T e
<& ~+div j, =0, dwE=—[n —n_], (1), ,
v Y En eBn \H » .
Ty I L G

on the assumption that « € 1 and jx a 0
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! vaoky |7 [ ok , vno [D— D). o ]
Xln3+_k4’] ,(()zt'._-”lo ®\D-"" D, Xv . i

eE,'d L2 A o : 4
X e (1 e ey h,(_c;)_}f, L . J A
¥ is the equilibrium concentration;-¥ ev = +eE/2n is the surface charge -
density on tne basis of the Hall field,

n_(x) = Ha e%*/8/aen(af2), @ = HyeEd“Zi}i/D_ - D!/D,)/HI, 4 is the thickness |

of the plate considered (small compared with the other dimensions). The |
first solution decreases continuously, whereas the second increases

coniinuously for real k. & complex criteriofi’ is established, staling

wnen vibrations of frequency « increase and when they do not. A formula ‘

The effect of current instability ... B111/B104 . ’
B |
: ke o . e DDy geae, _ -
“’1=“(D—-"“‘D+)[V"o;‘i"‘mo]1v 1d-% wﬁ:bf.:%:d ’.X: .

18 given for the oase where vibrations of frequenay ¢ arise, the surface
of the plate is irradiated and the space charge is negleoted, as it always
can be in practice. The four most important English-language references are:

Card 2/3 A'A“
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R. ‘Larrbee, M. Steele, Appl. Phys., 31, 1519, 1960; M. Kikuchu, J. Phys.
Soc. Japan, 17, 240, 1962; M. Kikuchu, J. ibe. J. Phys. Soc. Japan, 17,
241, 1962; R. Cardona, J. App. Phys., 33, 1826, 1962.

ASSOCIATION: Fiziko-tekhnicheskiy institut im. A. F. Ioffe AN 3SSR
Leningrad (Physicotechnical Institute imeni A. F. Ioffe \/-
AS USSR Leningrad)
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On the appearance of current instability in semiconductors,
Fiz.tver.tela 4 1n0.10:2641-2646 0 '62, (MIRA 15:12)

1, Fiziko-tekhnicheskiy institut imeni A,F.Ioffe AN S3SR,

Leningrad, .
(Semiconductors—Electric properties)
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" Current instabilities in sé'mi'conductors B108/B186
The freguency of such c.urrent oscillations is |

sew 0 tHNYDL DLN?/eEdy DD, =2 :
‘ ‘?=(F) (D_— D+)(T)D +D, h'LnL' h'L:"

1'eEH, D_+D, '
+h [TN +TH, ( +)]Tm_u,, }.x
1eEdH, (D p_+D\" .
[[T”"* (34 m)]—‘*nm+ |
y~EdH, (D__ D )t
Wi+ —rg \D_ "D, +(eEdH ) (9_ _2_+) -
X DD, TH J\D_-"D, )| *
) (D- +D+) . iy
provided that H {(H Qt'((h where T is the electron (hole)

relaxation time. D+ ie the diffusion coefficient for electrons and holes,

respectively’, D' are the Hall diffusion coeffici'ents. d is the thickness

of the plate in the x-direction. g&a the unit vector in the direction
Card 2/4
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Current instabilities in semiconductors B108/B186

of E, Ly and Lz are the length and the width of the plate, is the : 1

recomb‘ination coefficient for centers in the surface 1Ayer, is the
recombination coefficient for electrons (hplea) with the charges

LTE
tev = + -é—n-e—(-;—’f—i that accumulate when a field is present near the surface, /
and arriving per cmz. When the electrical and magnetic fields are i
parallel, and when incident light produces additional carriers, the
condition for current oscillations of the frequenocy

_ eEdm DDy .l_J;___D;-[ DDy _Vh. -
é ©=7L I, D_+Ds \D- D+ WID_+Dy)d

to arise is

JoeEudtnt (D=7 D [ B
L, \D— D) AN O-+Dy) - .
S b

provided that volume charg;a'can be neglected and that n = n_.

vi

=

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000617420004-7"



"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000617420004-7

MEAM RS SLL IS AL ol A0 14 K AR AR A S QRC S TR 331l Btiaa el il 2 oll] ELUE HAL0 Mis 2 S E R0 B L B AR wH S0 R IR D 3

- ! . ’
] t l : . ' ‘e s
t Lo- ' ron . .
, v ' 5/181/62/004/010/001/063
Current instabilities in semiconductors B108/B186
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TITLE: Some problems
PERIODICAL: Fizika tverdogo tela, V.
PEXT: This ia the continuation of an

el 1962, 2637} in
' 1nstabilities jn intrinsic acmiconduct

~tnat if J = Jz or if the face parallel to 2 is jlluminated,

- H_/H.

A study of the jpnatability in the
carriers shows that in thie case

. occurs at h

case

plate must be strongew, in order

.- {ig necessary without voiume recombination.
showa that the instability occurs only in the angular

boundarien at high h
interva1-0.5-20° between slectric and
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of the current 1_n' stability in gemiconductors

4, no. 10y 1962, 2964-2970

earlier paper (FIT, V. 4,‘no. 10,
the occurrence of current

ors were studied. It has been found
an instability
this instability are studied.

of volume recombination of the

the field Ez applied to the gemiconductor

to cause aelf—excited oscillations, than

.A study of the instability

magnetioc field direction. For a
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Some problems of the current .,, B102/B112

strong magnetic rield it is proved that self-excitation occurs only within

a certain angular interval between electric and mugnetic field. Further,
the effect or the sampla iimensions on the self-exciiation conditions ig
studied. It is shown “hat oscillations occurring as a result of the
presence of a Hall field :an be extinguished by iiluninating the lateral
faces and that, conversziy, illumination-induced osciiiations can be

-, extinguished by a Hall field. Finally, the self-excitation of oscillations
"in the case of different concentrations of positive and negative carriers

is studied and the conditions for the occurrence of guch oscillations are
‘given.

~ ASSOCIATION: Fiziko-tEKhnicheskiy institut im. A. F. Ioffe AN SSSR,

Leningrad (Physicotechnical Institute imeni A. F. Ioffe s USSR,
Leningrad) L oo
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AUTHORS 3 Gurevich, L. E,, and Yassiyevich, I. N.

- e s TP 92

TITLE: Theory of the ferromagnetio Hall effect
PERIODICAL: Fiziks tverdogo tela, v. 4, no. 10, 1962, 2854 - 2866

TEXT: A theory of the ferromagnetic Hall effect (FHE) is developed for
ferromagnetic metals and atomic semiconductors since no general theory has
hitherto been known. Only Luttinger (Phys. Rev. 112, 739, 1958) has
studied quantitatively metals with inversion centers in the unit cell and °
calculated the FHE for T = O. I= Iz' B = Bz' and M = Hz are assumed for [

the current, the mean microscopic magnetic field, and the magnetization, -
respectively so that the equation T.of+ (dé/BI?ﬁ.] + (d"l/m)[-l‘?i’_] which - |
holds for the total current can be reduced to Ey/I - RBB + RMM :

] . . N
- (dé+0}'&)/[62+(dé+dﬁ)2]- R, and Ry are the ordinary -and the ferromagnetic

Hall conatants which are determined by the different types of carriers.
The FHE is caused by the weak spin-orbit jnteradtion of the conduction
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electrons and depends on thé ‘4ifferent acétterin’g and the different number
of carriers-with apins of different orientations:..' The degree of spin
ordering of the conduction electrons is determineq by the sum A of the ex-
change integrals. If electrohs from different bands participate in the con-
duction, these exchange integrals may have different aigns. For the s and
da electronarof metals e.g.,‘Ad'<0 and A8> 0, i.e. Fhe temperature dependent

effects may be superimposed.and the FHE may change its sign at a certain
temperature. In semiconductors the holes (ferromagnetic band d) and the i/
electrons (band s) are the carriers of the two zones. The studies were e
made over a wide range of temperature on the assumption that m11§1, where
w=eB/mc and T 18 the relaxation time. Separate studies were made for

crystals with (B') and without (A') inversion center in the unit cell. For

the latter the electron energy spectrum is assumed isotropic. First, the

kinetic equation is set up and the Hall current I -;3 Sp(;"”fc + ;,OIJ) is

calculated. f = £f° + f1 denotes the deviation from the equilibrium density
(e = ¢y + £, o, 18 the Gibbe distribution), ¥ = v° + ¥' is the velocity
operator (7--%- {?,?_]); if I is separated into I, end I, in correspondence

Card 2/4
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with the off-diagonal and the dia

gonal elemente’ of the density matrixs, then
expressions of the form

=—(7) 2o sl WS R, 1)
| x.=—(-—) (St R o W )

) +[ %][R.((p)-u— W (e, ")(Wn-fx)-lfo

Wi p, k)/;’.]}

are obtained where

ZWp p) S, = —R,, , (2,8)
2 WW (Pr ’)f:"’=—‘ [Rlp+2 Wu' | P’)/:n'] R

Walp, p)=wi(p, p)

w29
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fip and Rip are the diagonal parts of f angd Ry R = R°+R1. In addition, the

ferromagnetic Hall current is studied for 1imitji .cases of higher and
lower temperatures. 1In the former case, I, =yoME/} for (A') and
Iasatarma/tnu for (B') where M - Q/Ag ¢ is the Fermi energy, is obtained

under the assumption that there is only one type of ‘oarriers. Hence

m 1 1 A 1 A 1 &
Re=t 0 (v vy mrend A, 6

_ ne2M
e T

are obtained for (a'), Nj are the numerical coefficients (2 0). At hign
temperatures RM/RBN(MT;E)-1' 1F<< Tpe There are 4 figures.

ASSOCIATION;: Fiziko-tekhnicheskiy institut im. A. F. Ioffe AN S5SSR,

Leningrad (Physicotechnical Institute imeni A. P. Ioffe
AS USSR, Leningrad)
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Effect of spin on 'Shubnikov - De Haas oscillations as a posd&le
method for determining the effective mass of current carriers,
Zhur, eksp. i teor, fiz. 43 no.2:561-563 Ag ‘62, (MIRA 16:6)

1, Fiziko-tekhnicheskiy institut imeni A.F.Ioffe AN SSSR.
(Quantum theory) (Electrons--Scattering)
(Magnetid fields)
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‘Phermomagne tic waves and the excitation of a magnetic field

thurnal eksperimental 'noy i teoreticheskby fiziki, v. 44,

v

AUTHOR: “Gurevich, L. B.
TITLE:
‘in a nonequilibrium plasma
PERIODICAL:
no. 2, 1963, 548-555
TEXT:

radio waves ugually assume the

without explaining the mechanism of their generation.

(81 .
The theories dealing with the origin of cogmic T4ys and cosiiic
presence of strong magnetic {ialés, ouutl

In the present

paper it is shown that the hydrodynamic motion in a non-equilibrium plasma

in which there is a temperature gradient induces magnetic fields.
2, N

be such that parametric resonance for electrons and

this will be the gase when in the

conditions can
resonance acceleration of ions arise;
shock waves such.a magnetic field arises
are comparable with

ithe oscillation fregquency.

The

whose ionic Laxaor fregquencies
It is shown that = plasma

with temperature gradient displuys oscillatory properties that differ

considerably from those of an ordinary
card 1/2
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HEL

“nﬁm
APPROVED FOR RELEASE: 03/20/2001

plasra.

sven when no external

v

CIA-RDP86-00513R000617420004-7"



"APPROVED FOR RELEASE 03/20/2001 CIA- RDP86 00513R000617420004 7

P QY SIRIARE JEHR NI 135

! b Mkl «IM‘ “ mn Hl sx kil
}:I’HK TR TR ek i )

§/056/63 fGi44 /002 /926 /665

Thermonagnetic -waves and ... Co 8102/5188

magnetic fie 1d‘is present and no hydrodynamic motions lake placc,
transverse thermomagnetic waves can arise in which only.H will ogcillate,
If there is a2 constant external field H, then the wave vector of gp
thermomagnetic waves must be perpendicular to it and lie-in the (H, Viﬁ-
vlane. The common Alfvén wave will split into two “hydrothermonagnetic"
waves whose veetors v and H will be perpendicular to YT. %he spectrum of
the magnetcosonic waves will change congiderably when the propagation rete
of the thermomagnetic waves becomes comparable with the sonic velocity
and the velocity of the Alfvén waves.. The thermomagnetic fields cause a
mzgnetic field uniform with respect to VT to rotate in the direction of
Ve.
ASSOCIATION: fiziko-tekhnicheskiy 1nst1uut im., A. F. Iot’e Akademii nauk
S33R (Physicotechnical Institute imeni A. F. Ioffe of
ihe

Academy of Sciences):

June 29, 1962
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report submitted for the Conference on Solid State Theory, held in ioscow,
December 2-12, 1963, sponsored by the Soviet Academy of Sciences,
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‘GUREVICH, L.Ea; VLADIMIROV, V.I.

Kinetic properties of a rarefied plasma with a high

radiative pressure and the effects of mutual entrainment

of électrons and photons. 2Zhur, ekep. 1 teor. fiz. 44 00.1:166-196
Ja '63. (MIRA 16:5)

1. Fiziko-tekhnicheskiy institut imeni A.F.Ioffe AN SSSR.
(Plasma (Ionized gases)) (Electrons—Scattering)
(Photons—Scattering)

H 3 ., Zhpat
2GR

Anil
B 185 hi0
LE

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000617420004-7"



"APPROVED FOR RELEASE: 03/20
o ‘ g - /20/2001 CIA-RDP86-00513R000617420004-7

frabln il i )41

VoS LER S S 7

! 851 S AT E S "

T IR i s e e e R
B N B i B

L, 13843-63 EHP(l)/E’dG(k)/BDS/EEC(b)hZ"_7 Afﬁé/ﬁ@b/ﬁéﬁi"313“§}»;-'n' g
ACCESSION NR: AP3003151 _ | 5/0056/63/044/0¢6/2150/2158 35 §Z '

AUTHOR: - _Gurevich, L. E.} Korenblit, I. Ye.

\ . : T T
TITLE: Flectricel conductivitﬁand gelvanomegnetic coefficients of semimetals
~ and degenerate semiconductors in & strong electric field , : -

&, ro. 6, 1963, 2150-2158

SOURCE: Zhurnal ekspers 1 teor. fizild, Ve

TOPIC TAGS: electric conductivity, galvanomegnetlc coeffinients, phonon
equilibrium, mutusl electron-phonon drag, Hall conductivity S

ABSTRACT: It is shown that the electrical conduetivity ‘endl galvanomegnetde; ¢ ¢
coefficients of semimetels and of degenerste semiconductdrix in & sérong electric . |
field ere considerably modified if the phon system 13 not in equilibrium. ‘The -
jack of phonon equilibrium is menifest in the "heating’ of the phonons increase

4n the nusber of long-wave phonons in a strong electric field) ead in the ' : i
"mutuel" dragging of the electrons and phonons. The first clreumstence leads to |
e decreese in the meen free path of the electrons scattered by Yhornons when' the.
£1eld is incressed, and 1s the cause of the dependence of ‘the elestrie conductivity
on the field gtrength in the zeroth appronmatibn with regpect Lo degoneracy. In
e gtrong megnetic f1eld the electriec conductivity first iyereasts with inersasing
gledct{‘ 5 rield intensity, resches & maximen, end at sufficlently hilgn field

ar ' : . i
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~ strengths 1t decresses in inverse proportion to the field and 1s fndependent of, i
the magnetic field strength; the current, on the other hend, increases (R
monotonically and epproaches saturation. The Hell conductivity decreases with ! .
increasing electric field and 1ig proporticnal the inverse mquare of the fileld 4n i
sufficiently strong fields, whereas the Hall current exhibits e reacimum. The
deviation from Ohm's law in wesk electric f4elds is negative in & weak ragnetic :
fleld end reverses sign with increasing fleld, epproaching zero in strong magnetic
fields, The "mutuel" drag of the electrons end phonons results in e considereble
‘Increase in the electron free path, leading to a decreese of the ‘electric fieldg
et which the current saturates, Orig. art, hes: 4 figures ond 32 fermulag, 5

ASSOCTIATION:: Fiziko-tekmucheskiy institut im. A, F. Iofi"e‘Akadamii navk SSSR
_(Physicotechnicel Institute of the Acedemy of Sciences SSSR) o

SUBMITTED: 14Feb63  DATE ACQ: 230wi63  ENCL: 00
SUB CODE: 00 NO REF SOV: 006 OTHER: 001
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GUREVICH, L‘.E.; IPATOVA, 1,P,
Temperature dependence of the line width of r
esonance abgorpti
by the lattice in ionie crystals, Zhur, eksp. i teor, fiz.p Agn
no.2:231-236 Ag 163, (MIRA 16:9)

1, Fiziko-tekhnicheskiy institut imeni AF.Joffo AN SSSR.
(Ionic crystals—Spectra) (Quantum theory)
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|5 AUTHOR: Gurevich, Lo E.; Nedltn, G. M. . S Sﬁl

St TITLES Thermal enf of ferromagnetic matals duefc§ sééﬁtﬁriag‘:ﬁhj'
: . electrons on magnons T e R R

i
1

- i ¢ L : W oo : ; - Pl Vo B R
i GOURCE: Zhur. ekspar.;i teoret, fiziki, v, 45, no, 3,.1963, '
576-586 ; Do P S 1 3
N ' ot . LI EL
. .TOPIC TAGS: electron scattering, spin wave, magunon, thermoelee
. eity, Thomason effect, ferromagnetics, thermal emf, thermal eleg
_motive force S 3 B I
L oo U O I
ABSTRACT:! The thermaliemf of ferromagnetic metals has been stu
' at temperatures considerably above 1K but much below the Cu:iéz
i ...point foricases in which 1) electron scattering s due solely |t
"1 - 'gpin waves and 2) scattering on defects predomlnates... It ia
- that Lf scattering is limited to the spin-wave effect, the th
“emf in the zero approximation of dege?eracy. ‘s, 13 on the
- of that ip the first approximation, « 1), "when necattaring is

-2 sl ot

S PRI o L

e e e g
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(1)

: Tpgimarily to defects. 0(0) may equal or excead o

" tration, Orig. art,. has. 60 formulas.

JI ] ﬂtlxlllfilﬁ 5‘

: is dependent upon the effect of relaxation time on the defecxf"
" In particular, a« 0 13 in this cage inversely ptoporcional to. tha[g'
-+ concentration of defects, while « 1) ¢4 tndependent of this ccnqgné

-_fASSOCIATION: Flziko-tekhnicheakiy institut im. A, F. Ioffe
-Akadenii nauk SSSR (?hysicotechnical Institute, Arademy of Sciencea_

;];.4'-!

" $SSR).
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GUREVICH, L.E,; YASSIYEVICH, I.N.

Theory of the ferromagnetic Hall effect, Fiz, tver tela 5 no.9:
2620-2626 S 1'63. (MIRA 16:10)

1, Fiziko-tekhnicheskiy institut im, A.F.Ioffe AN SSSR, Leningrad,
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GUREVICH, L. E., 10FFE, L.V,

Theory of current instability in semiconductors and semimetals.
Fiz, tver tela 5 no.9:2674-2681 S '63. (MIRA 16:10)

i iraiedes

1. Fiziko-tekhnicheskiy institut im., A,F.Ioffee AN SSSR, Leningrad,
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GUREVICH, L. E.; IPATOVA, I. P.; KLOCHIKHIN, A. A.

"Raman scattering and impurity absorption by the lattice of homopolar crys-
tals."

report submitted for Intl Conf on Physics of Semiconductors, Paris, 19-24
Jul 6h.
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ACCESSION NR: APLO13503
" 'AUTHORSt  Gurevich, Le E.; Ioffe, I. V. _ S
‘T'I‘I‘LE: Theory of current instability in semiconductors exhibiting impa'ct jonisa- °

_ ¥»1:.10!'1 . .

SOURCE: Fisika tverdogo tela, v. 6, no. 2, 196k, LLS-LS5S (

iTOPIC TAGSs current instability, semiconductor, impact jonization, jonization, P
i glectrical field, magnetic field, carrier goncentration, racombination, intrinsic -
1 :

’ gendconductor _ ' 5

' 'ABSTRACT: The authors have investigated the current instability in an intrinsic ‘
semiconductor in parallel electrical and magnetic fields under conditions such ;
that impact ionization by the electrical field leads to the development of a i
i transverse gradient in the concentrabion of carriers, which combine at the surfaces :
‘A slightunparallelism of the electrical and magnetic fields may lead to amplifi-
lcation or exbinction of the instability, depending on the direction of the applded !
\field. The authors examined both platy and oylindrical samples, and they have i

1

',Cur-al/z = '_.u _:—y_z,.;,;.:;_&.r_,EQ e e o e s s eemd s or
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' 3 el ' t ars and the frequency of
determined the critical field at which instability appe 1 !
tgeeamplified osci"llation that arises. ‘Ihey found that '?he.instability is gg:;ral-.‘;
ly driftding in chh‘racter, but when mobilities are equal it is absolute, Spir |
‘waves arose in the cylindrical sample at fields above the oritical value. Orige
.arte hass 1 figme and 17 formmlas. < .
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- ACCESSION NR: APL019850

1

E!,AUTHORS:_ Gurevichy Le Eoj Korenblit, I. Ya. : :

'PTPLE: The effect of phonon drag on electrons and the effect of their "mutual®

' entrainment on the kinetic coefficients of semimotals
'SOURCE: Fizika tverdogo tela, Ve 6, no. 35 196k, 856-863

"TGPIC TAGS: phonon drag, entrainment, semimetal, semiconductor, thermoelectro=
.motive force, electric conductivity, Nerist coefficient, degeneracy '

| ARSTRACT: The authors have solved kinetic equations for electrons and phonons in T
‘semimetals (or degenerate semiconductors) in an arbitrary nonquantized magnetic '
.field, considering the entrainment of electrons by phonons and the mutual entrain-

‘ment of electrons and phonons. They have investigated semimetals with carriers of
‘a single sign and semimetals containing both electrons and holes, and they have ob=-

jtained a formula for the effective electron path:

D T N A S P
V=g BT @) Tl

ere j and L are the paths of electrons and phonons, respectively, with the

T S T TR THE T -
e
T S e e A
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. /ACCESSION NR: APL019850 ‘
‘subscripts indicating i"nechaﬁlsm of scatteri (f - phonons, d = defects) , Tis
‘alisolute temperature, s the’ velocity of soind, and other symbols are standard.

“This expression is a réfinement of the dotermination of Parrot for nondegenerate
semiconductors. The attho r$ have shown thdt the entrainment of electrons by
-phonons increases the thermoelectromotive force and increases the Nernst coefficient
in semimetals with both types of carriers, 'up to values characteristic of nondo-
generate electrons. Mutual entrainment ma§ sharply increase electrical conductivity
when no magnetic field is p#esent, and botd the conductivity and the Nernst coef-
ificient are increased in strong magnetic fields. In addition, mutual entrainment !
.substantially changes the témperature depefidence. If the temperature dependence of:

'the positive electron length is identical to the negative value, then the tempera- ;
ture dependence of the Nernst coefficient in strong and weak magnetic fields is the’
‘sane as for a single type of carrier, Orig. art. has: 38 formulas,

"ASSOCTATION: Fiziko-tekhnicheskiy institut im, A. F. Ioffe AN'SSSR, Leningrad
(Pnysicotechnical J.nstitute AN SSSR) :
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. AUTHORS: Gurevich, L. E.: Korenblit: L. ¥Ya. , o ]
PITLE: Thermoelectromotive force in ferromag netic makald at low .0
temperatures and the drag of electrons by magnons Hﬁ ‘ '

SOURCE: Fizika tverdogo tela, v. 6; no. 8 1964 A471~2477

TOPIC TAGS: thermal emf, phonon, magnon, ferramagnétic hacerial,’

electron scattering, temperature dependence, low temperature tr&nspurf:f.'

i

In ferromagnetic metals thHe thermal emf has electron.
phonon, and magnon components. At the low temperatures cons idered
here the magnon component is stronger than the phonan conponent and,
at not too low temperatures, it may also be stronget than the elec=
tron component. The present paper deals with the longitudinal and
transverse thermal emf allowing for the drag of electromns by moving
magnons and for the mutual drag of the moving electrons and magnens.

AEBSTRACT:
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It is shown that if electrdné“éfé"SCétté
the total longitudinal thermal emf has’ a
cn the applied magnetic field.
nent of the transverse
non component remains £1i
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nextremgm Ln its

the effect.
¢he thermal emf

e M
‘dependénce |
In strong fields the elactron comgo=

thermal emf decreases to zero while the mag-
nite and therefore dominates

ttered mainly from magnons,
f weak and strong maghetic

tends to saturate in strong mag-:
nonmonotonic function

If the electrons are sca
can be found in the limiting cases O
fields. The transverse thermal emf

netic fields. The longitudinal power may be a
of the magnetic field both in stro
sion of the temperature

magnon cOomp
(T = temperature
in weak magnetic fields is proportional
tered mainly on defects,
scattered mainly Onr mMagnons.

- Orig. art

- Card 2/3
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dependence of the
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- AUTHORS :- Gureviche &. B.: Gel'mont, B. I
5fTITLE€ Transverse galvanumagnetic waveh an&stheir'detectzaﬁ
|| means of reaonance phenomena ‘

%'SOURCE- : 1='J.z1'.ka ‘.verdogo tela. v. 6, no. 9. {L 2856-—2857

- TOPIC TAGS' qalvanomagn@tlc wave, reaonance,xswquonduator¢lséﬂﬁé)}
: mef:al. carrx.er densn.ty : [
B R REEN

?ABSTRACT:' Referrlng to the dbservatxon of thq oscillatory g&lvano—
‘ magnetic effect in metallic. sodium: by R. Bowsrs, Cl &ﬂqundy,xand Fa
Rose (Phys. Rev. Letters v. 7, No. 3, ‘339, 1961}, the authoxp c céilou~

jate from their data the impedance of the primary ¢ircuit of their o
test setup as a function of the freguency, and ghow that in ad&itian bt
to the maximum observed by Bowers et al.. there ig alse a frﬂquenﬂy
corresponding to a mlmxmum. at which the impedancalmhauqes from -
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all. It is further pointed out thdt the ¢
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~ ductors and semimetals having
- the lower carrier density the
. @rt. has: 5 formulas.
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‘515|AUT?KM% Gurev*ch, L. E., Ioffe, I. V.r
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. ! : :
~~~3TIPLE: Galvanomagnetic waves . and apoataneomm cui
i in semiccnducto:s and in memimaf:am L s : ;

,-ntgbédiiléeﬁdégijf

SCURCE: Fizika: tverdcgo tela, v. 6, rno.. 10. 196 2926-‘2933

;_'TOPIC TAGS : sezm.conductor, semmetal. galv.momagnet.ic:iv 'rave:. cux:ren
qscxlla{:lon, thermal oscill at:.om, E{all eﬁfecf: : o

ABSTRACT: Galvanomag;netic waves are px:cduced in mulidv c:onductox:s g
having carriers of both polarities ‘whenever periodic density dis- o
{ tributions, current densities, and fJ.eJ;& gradients are] produced by
external application of an electric field and s magnetic field; - -Eslimates

made for several field configurations (no magnetic. fm,l.d, magnetic
and electric field parallel, magnetic field and electric field = |
perpendicular) show that weaﬂcly danped galvancmagnetic waves with

.,;gcrd I/gt‘f*‘", e
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wavelengths that can be realxze:d in’ solids r.mde :labmxatory cond;.-l

tions (A £ 10 cm) are feds:ble only in semiconduitors) ¢r semimetals
{£requencies about 10 1P sec’. ) If a carrier density gradient is :
produced by any factor in a direction pe:pendx.culaar to ithe eled-

tric field, galvanomagnetic oscillations can'be L:»‘z:c:duced gpon~
taneously by thermal oscillations. If the electric field is
sufficiently strong, the galvancmagnetic oscillations: may build up:
rather than attenuats, making the electric current in such a semi~
conductor unstable. &An tpproximate theoretical unalywis of this cinse
is presented. 1t is shown, in particular, that lnstabillity due to:
one effect (for example, strong iilumination) can somitimes be
suppressed by arother effect (for example, the Kall s:Ei’ect). Orig.
art.-has: 16 formulas.

ASSOCIATION: Fiziko-~tekhnicheskiy institut im. AL.. F. TLoffe AN 83ISR,
Leningrad (Fhysgicotechnical Insf titute, AN S‘SSR)
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TITLE: High~frequency fesrx:omagnetic Paraday and &etm afEects 2‘ :

SOURCE: Fizika tverdogo tela, v. 6, nqi!lla 1964, 334E~3347 SR

TOPIC TAGS: Hall effect. Faraday effect, Kerr eﬁi:’ecﬁ.

spxn'orait;'
interaction - :

('I'..-
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ABSTRACT: The authors investigate the High~freﬁuencﬂ'ﬁekrcmagngtic
Hall conductivity which cauges the ferromagnetic Faraday and Hdry
effects away from the interband resonance. Spatlial dispersion ia
neglected. It is shown that at high frequencies the wsual kingtic
equation for the diagonal distribution function is not sufficlent.
and that terms due to the off-diagonal terms of the density m?ﬁxiﬁ
must be taken into account. The contribution of these terms id-
evaluated. It is gshown that there are two frequency regions in which

G 12
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! the ferromagnetic Hall concluctivit:y has &ifﬂerent pmp«ixﬁ:tes. ,M. A
lower frequencies the ratio of the imaginary parts ofi the ﬁezromag~
netic and ordinary Hall conductivities is equal to the ratio of the
real parts and is the same as in the case when the ferromagnetic -
Hall effect is due to asymmetrical scattering by magnong ar deflects. ;
At higher frequencies the ratios are not equal. “The authors thank -
A. I. Voloshinskiy who pointed out the change in the role of i tmﬁ- ‘
band transitions in the high-frequenéy case.® Oxig. art. hass 34|
formulas. ,

ASSOCIATION: Fiziko-tekhnicheskiy institut im. k. F. Joffe &!i“z?sSSZR,
Leningrad (Physicotechnical Institute, AN S&SR}) '
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i . aumHoR: Qurevich, L.E.; Gel'mont, Bol. N i
[P NS e T \ &e S '
TILE: Contributfon to the thoory of thornonagnetohydrodynsuio @3395!!~.§§¥.,.3.E‘?z§!3§£¥'..‘ .
nonuniform plasmd 4}\ ‘ ' <
SOURCE: Zhurnal tekbaicheskoy Limild, v.34, no.9, 1864, AE0Y-R104 B ::,

¢ lyopIC TAGS: nomumiform plaems, weakly fonized plasme, wave propegatian, segnetahyde
. | rodynamics, star J

. |ABSTRACT:T The authors hava previousiy discusuod the propagiiten of waves iw & fule
11y iohized plasma in a uniforn ragnetic field in tHe presencd of dtfiall temperature 1
and density gridients (ZhETF 44,548,1863; 46,884,1064) . In (he prasest psper they L~

| extend this discussion to the case of a weakly fonized plesma. Tha cnlculatians ama]
| baged on the magrnetohydrodyoania equationd of motion of & viscous gas, with termd i

. !in the expressious for the clectric fiold and the hest flux o take sceount of the —
| thermomagnetic current. The linenrized equatices for a harmonic pertwbation were |
‘derived cnd the corresponding gisporsion equation is writtal, In the derivation of !

:the dispersion eguation Lt wes aggumed that¢ the period of tha oscillations Ld Long i--—
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compared with the olectron mean {red tima, that the wavalongell 4 shdrt compatdd
with the length characterizing the nonunifermity el tho plasm, aud that the tagne-|
tic pressure ig smzll compared with the Kipetfic pressure. The solutions of the dia<] -
persion equation are discussed in detail, and conditions are darivai for the atabi< E
lity of tho different types of wave. It 4s found that in passing from o strongly WOk
joniced to a weakly tonized plasma the propagation direotiom of the thermomagatic | .. -
‘waves changes, and there ig & roglon from which the weves are refleacted. This g1ty
'tion occurs in stars; where the cuter region is weakly ionized and the tnner reglom! :
i 1s completely tonized. Both Alfven waves end ghermomagnetic wives are found to be i
{ linearly polarized when ¢he conditions for thair stability are mot, and to bo @i~ z
"liptically polarized when they &re wmatable, The instability of tle thermomagmefioi

i

i

!

waves in & strong magnetic field ig discussed in the drift approximation for thse
case in which the temperature gratlent Iis parallel to the appiied ungnaetic f£icld.
Tha dispersion equatioa thus found is consigtent with that ubtalned fin the magaeto-
hydrodypamic approximation. The drift theory shows that the tngtability of a plasmli|
in & stroang magnetic field in the presence of a tomperature gradiont ia due ©o .L~~~
drift of particles occaafomed Dy =il (mertinl force ncting on the femn. Orig.aprt.

has: 61 foruuias.
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i ACCESSION NR: AP4025921 $/0056/64/046/003/0884/0901
:. AUTHORS Gu!“d-d'\p L. Eoi &1'M\t, B. L.

TITLE: HM@Z&O waves in a weakly inhomogeneous plasma

SOURCE: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 46, no. 3, 1964,
884901 L

'TOPIC TAGS: plasma, plasma stability, global instability, local instability,
hydrothermomagnetic wave, plasma temperature gradient, plasma density gradient,
plasma dielectric constant, electron Lammor frequency, electron relaxation time, '
convective instability, absolute instability, poloidal field, totgxdal field -

ABSTRACT: Local instability, charecterized by development of local fluctuatims
and considered by Rudakow and Sagedeyev (Yaderny*y sinetz, Appedix 2, 1952) for
the case of a collisionless plasma, is emsidered.m the case of hydrothermal

. magnetic waves in a weakly inhamogeneous plasma with a small temperature or .

' density gradient or a constant electric field (the case of nonzero temperature ‘
| gradient and a uniform weak magnetic field was considered by the author earlier |
" in'ZnETF v. 4%, 548, 1963)., The general equations obtained are rather complica- '
;ted,andcmseqmntlyﬂnmhtimbemmthhtypc%imtabihtymm P
Card  1/3 . :
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instability of the system as a whole (global instability) is considered for the |
simplest case of a system with a dielectric constant that varies in ane direction |
only and is nonvanishing in the entire region under consideration. Tt is shown
that the appearance of a positive imaginary frequency camponent denotes the
transition of the system from local to global instability. The character of the
instability is examined for several values of Qt(Q -- electron Larmor frequency
and v -- electron relaxation time). When Qi <<l the instability is convective,
when Qt > 1 it is absolute. The growth rate of the instability is shown to be a
maximun when the wave vector, the magnetic field vector, and the temperature
gradient vector are parallel. The instability of hydrothermamagnetic waves in a
- weak magnetic field and in a strong magnetic field is also analyzed and the case
when radiative thermal conductivity predaminates is examined. It is shown that
the presence of instability in an extermal poloidal field may give rise to a
toroidal field and vice versa, This mechanism may be of significance in the crea-
tion of the magnetic field of celestial bodies. Orig. art, has: 65 formulas, |

b

ASSOCIATION: ‘Fiziko-tekhnicheskiy institut im. A. F. Ioffe AN SSSR (Physico-
technical Institute AN SSSR)
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! AUTHOR: Gurevich, L. E.: Nedlin, G. M. o

PITLE: Singular

1tiéi$6£ thetmomagnetic.pﬁenomana in ferrcmagnetic
metals . ’, !' -

.SOURCE: Zhurnal eiaparimental'noy i teoreticheskoy £iziki, v. 46,

fio. .3, 1964, 1056-1065

!

TOPIC TAGS: ferromagnetic metal, thermomagnetic phenomena, electron
magnon collision operator, operator symmetry. dependence on energy
variables, thermal emf, Nerst coefficient, spin wave spectrum

ABSTRACT: This is a continuation of an earlier investigation (ZhBTF
v. 45, 576, 1963) of the special properties of the operator of col~
1ision between electrons and magnons in ferromagnetic. metals, and
particularly its symmetry as a function of the energy variables.

A study of the influence of these qporator-chatnceoricticp
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ena in weak and gt¥ong magnetic fields. when

the Larmor frequency of the conduction electrons is respectively

smaller and larger than the collision frequency. shows that the

singularities of the electron-magnbn collision opefator leads to

| violation of certain uhiversal proﬁerties of thermqmagnetic'cooffi-”

| cients which are Qharaéteriatic of nonferromagnetic metals. It is

! assumed that the spin-wave spectruh does not depend on the magnetic
field, and consequently the quantity which assumes the role of re~
Jaxation time is also ‘independent of the magnetic field. The analy-

's

!

i

1

i

i sis is restricted to the calculation of the normal part of the
I

|

|

!

|

g e e e sy

| thermal emf and of the Nernst coefficient, 80 that the results can
. be'compared with experiment only under conditions when the normal
part can be separated’or is dominant. Orig. art. has: 42 formulas.

| ASSOCIATION: 'Indtitut'poluprovodnlkov ‘AN 8SSR (Institute of Semi- )
AN SS8SR) © 1 o o - : o ;
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., ACCESSION NR: AP404240) 5/0056/66/0671001/0300/0310
" AUTHOR: Gurevich, L. E.; Vladimirov, V. 1.

TITLE: Kinettc propetties of a plasma with high radiation pressure
SOURCE: Zh, eksper. i teor. fiz., v. 47, no. 1, 1964, 300-310

l

f TOPIC TAGSt plasma electric conductivity, plasma thermal conductivity,
i'electron fon scattering, mutual drag effect
]
|

‘ABSTRACT: The kinetic coefficients (electric and thermal conductiv=!
ity tensors) of a plasma in a magnetic field have been investigated °
for the case in which electrons are scattered by fons and relaxation:
of photons is due to Compton scattering by electrons or due to ab-

t sorption by electrons during collision with ions. The investigation
shows that the "photon wind"” may produce a strong electron drag ef= -
.1 fect highly influencing the thermal electromotive force. It also
‘i,ahowa that scattering of photons by electrons which they drag along

‘i (mutual drag effect) also signiffcantly influences the kinetic proper=
ties of plasma by chnnging its transvarse thernal conductlvlty.

/2
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Finally, the investigation shows that the

radiation fleld, as it is i{n this case,
infrared divergence and, therefore,

infrared divergence must be modified
. 18 present, Orig, art, has:

perturbation theory for

the probabfility of radiative processes ia tha presence of an external

does not lead to a logarithmic
the fam{liar methods for removing

{f an external radiation fleld

25 formulas,
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ACCESSION NR: AP4047904 ' S/OO56/@43/047[04}4/]‘;367/1377

AUTHQRS- Gurev?ch, L. E.: Yaasxyevzch. I» N,

’TITLE- Kinetic propertles cf metals w1th paramaq,etxé 1mpur1t1¢s a
low f:emperatux:es .

N D
G BRI PR
" i SOURCE: Zhurnal eksperlmental noy i teoreticheskoy ﬁiziﬁi, v.e &7,
;no. 4, 1964, 1367-1377 : » :

= TOPIC TAGS-~ low tempprature research, electric aondu txvxty. therma
-'nemr, metal property, paramagnctxc 1mpur1ty ' ;

ABSTR.ACT- The electr:.cal conduct1v1ty and thez:ma, _ emf L<=nsors ln:e :
" derived for metals in which the: electrons are scattere‘d by paramag- SRR
‘netic impurity ions oriented completely or partly by a.n external mdg-'
netic field. The cases of an electric field parallel and perpen-
~dicular to the magnetic field are considered. In the case of &

parallel electric field the electric conductxviﬁ:y ingreases and ap-

i
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:proaches saturation with incr ’ | gngity, while |
. the thermal emf does not vanish in the zeroth approximation in the
'degeneracy, but has an extremum when the orientation energy of the
‘lons is egual to the thermal energy. The thermal emf tends &o #éro ,
like e™M (n = bgIHT). In the case of an electric field perpendicular
.o the magnetic field the normal and whole electric conductivitias
i i he magnetic field, while the longi-
tudi i mf have two extrems between which
se the maximum thermal emf may raach
of the alectron charge. Orig. ant. .

easing magnetic field int

they reverse sign. 1In either ca
a value equal to the reciprocal
has: 53 formulas and 4 figures. !
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AUTHOR: Gurevich, L. E’_.;} Gek‘mone. B. L.
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"TITLE: Thermomeggegic \wmvea‘ !.n ax sclid bady

‘SOURCE: Zhurnal eksperimentai'noy i teoretichemqu’ftzikﬁ v._ér,
no., 5, 1964, 1806-1813 S 1

TOPIC TAGS: thermomagnetic wave, thermomapnetism, théWmaﬁ enf, kié@&ﬂhn7

copper ' w
ksl

ABSTRACT: It is demonstretad that at gsufffciently low: temperatures

{n a number of metals and gamfi~matals thermomaganatic waves can be

detécted which are similar te those discovered ecariier by one of the

authors in a nonrhomogeneous slasma with a temperature gradient(L, E.

Gurevich, ZhETF, 44, 548, 1963), 1In the case of 0f and Cu, the wavas

appear at temperatures of the order of 20=—-30K and lower. Similarly,

as was obgerved in 2 plasma, these waves La solfdg can show an

increasing emplitude. In a weak magnetic field, when the Larmor

frequency of electrons ia much smaller than the Pneqummcy of coluisions,

i
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the instabiliey is canaectivm, whiﬁe 1u a: stroug fiald’i& becomas
absolute, In the case of one-aign carriem, the! it&czan&« of thdii. i
thermal emf resulting, for example, from the nhonshwdrag of elecenans
or from peculiarfties in electron scattering can chanpe subatancidily
the eritical temperature gradient and the erftical magaatic flald,,

as well as the oscillatfon fincrement in the presenca of the {nstabtlifey,
1f the number of carriers of both signs L8 equal, the tharmal emf

along with the oscillatfon fncrement canm, in a strong magnetic field,
increase markedly. In such a field, when the tempevature is close to

zero, the thermomagnetic waves turn f{nte waves with gquadnatic spe:cttnz.
Orf.g; art, has: 27 fornrulas,
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ABSTRACT: The acceleratiQn'oc=chatge&ﬂp&rticles My al rwdi&txcn )ﬁ
£flux, resulting from the Compton geattering of the othQns of the P
flux by the electrons, is discussed. In this mechanism the elactrons -
gscatter the photons multiply and are dragged by the photons. dince -5
the electrons transfer momenta to the nuclei either by colklisian or
via the electric field, they can accelerate in this mamner an en-

tire plasma lLayer (for example, the outer layer of a star}. An
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equatxon is derlved for the rmLe cf change of momﬁntum
a spherically symmetrical radiation flux incident: £rom

on a spherical plasma layer.
of a very thin layer. It ig

energy on the order of their r
radiation fluxes that can be
nova explosions. It is also

star and this process can serve as a me

electrons and nuclei. Or:.g.
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netic field the accelerated part jcles will remain locdlized near the
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